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Abstract 
Much of the carer literature has focused on depression and burden as primary outcomes and 
anxiety appears somewhat neglected. Providing evidence on the prevalence of carer anxiety 
is critical as it can enhance awareness among professionals, which in turn can lead to 
improved access to efficacious treatments. This meta-analysis updated the previous review 
conducted in 2007 to estimate the up-to-date prevalence of anxiety in informal carers for 
people with dementia. Literature searches were conducted in databases of published and 
unpublished literature. Events and sample size data were pooled using a random-effects 
model to obtain an overall prevalence percentage. A total of 10 studies were included, 
resulting in a pooled estimate of anxiety prevalence at 32.1 percent (95%CI 20.6% to 46.2%, 
p=0.01). Significant heterogeneity was found, which was not reduced following sensitivity 
analysis. This study suggests anxiety is a prevalent difficulty experienced by dementia 
carers. Additional research recommendations and clinical implications are discussed. 
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Introduction 
Dementia is an umbrella term used to describe a number of illnesses resulting in 
progressive cognitive decline. Different dementia illnesses can have different symptom 
profiles that can give rise to different challenges with changes occurring in areas such as 
memory, attention, mood, and personality1. People with dementia are often cared for by 
informal carers who are usually relatives or friends of the care-recipient2. 
Caregiving often involves providing practical support with daily living tasks in addition 
to emotional support and assistance in areas such as communication and decision making3. 
Carers are also often required to provide support in the context of changes in personality 
and behaviours which challenge. Such behaviours can include wandering, shouting, physical 
aggression towards the carer, and destruction of personal possessions4. Furthermore, 
caregiving is time-consuming and carers often become socially isolated5. Caregiving can 
also place demands on carer’s financial resources as they may incur additional costs related 
to caregiving or may have to reduce time spent in employment to attend to the care-
recipient’s needs6. 
Whilst there are reports of positive aspects to caregiving, the literature typically 
demonstrates a negative impact on the psychological wellbeing of carers7.  Difficulties 
include clinical levels of depression and anxiety, increased levels of burden and stress, as 
well as reduced life satisfaction8-10. Such difficulties are notable compared to both the non-
carer population and to carers of people with non-dementia illnesses5,11. Although a negative 
impact on the psychological wellbeing of carers can be broad, much of the literature has 
focused on depression and burden as primary outcomes and anxiety appears somewhat 
neglected. Yet it has been suggested that the majority of depressed carers also experience 
comorbid anxiety as well as anxiety occurring independently of depression in other carers12. 
It is not clear why comparatively less attention been afforded to anxiety compared to 
depression in dementia carers. One potential reason may be that many family carers are 
older people themselves. Anxiety disorders are highly prevalent among older people and 
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there is evidence that late-life anxiety is associated with increased disability, poor quality of 
life, and cognitive impairment13. Despite these long-term negative consequences of late life 
anxiety and the fact that it may be more common than later life depression, anxiety disorders 
are often underestimated, undertreated, and poorly studied in older people14,15. 
The older population tends to present more multiple comorbidities which can 
complicate the detection and treatment of anxiety. When older people diagnosed with 
physical illnesses express concerns about their own health, healthcare professionals may 
mistakenly believe that such worries are part of getting older and anxiety may be neglected 
and untreated despite its impact on overall well-being. The same can be said for carers of 
people with dementia. When carers express concerns and worries about their family 
member with dementia and their own health, this may be considered as an inevitable 
consequence of caregiving or ageing by professionals or even by carers themselves and 
may be left untreated. 
The current evidence suggests that anxiety in older adults is associated with the 
increased use of health care services (e.g., hospital admissions) and the increased mortality 
rate16. Previous studies also show that mental health conditions including anxiety are 
considered to have a significant impact on the overall quality of life of family carers17. Given 
that family carers are such an important resource, it is important to provide evidence on the 
prevalence of anxiety in this population as it can help researchers and healthcare 
professionals to have better awareness which in turn can lead to improved access to 
efficacious treatments. 
Indeed, there are two existing reviews focused on the prevalence of anxiety in 
dementia carers. An earlier meta-analysis conducted by Cooper et al.18 which measured 
anxiety diagnoses and clinical level symptoms using valid measurement scales provided an 
estimate of the prevalence but only included four studies. This meta-analysis was conducted 
in 2007 and the small number of studies identified clearly highlights the need for an updated 
review. A more recent meta-analysis again found only four studies reporting the prevalence 
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though the study focused only on carers for people with Alzheimer’s dementia19. Thus, there 
remains a need to establish an accurate estimate of the prevalence of anxiety across the 
whole population of dementia carers. 
The primary aim of this meta-analysis is to provide a synthesized estimate of the 
prevalence of anxiety, defined as anxiety diagnoses or clinically significant level of 
symptoms, in the dementia carer population. In addition, several factors are postulated to 
have an impact on carer wellbeing including carer variables (e.g. gender, ethnicity, coping 
style), care-recipient factors (e.g. severity of impairment), and environmental factors (e.g. 
culture; country development status)20-24. Therefore, it is important to determine if anxiety is 
a prevalent difficulty worth examining further in terms of understanding potential mediating 
and moderating influences. Thus, the second aim of this meta-analysis is to identify potential 
factors which may have an impact of carer anxiety where appropriate. 
Method 
Protocol and Registration 
The review protocol was published on the PROSPERO international prospective 
register of systematic reviews (registration number: CRD42018087895; accessed via 
www.crd.york.ac.uk/PROSPERO). 
Search Strategy 
A systematic search of published literature was conducted using the electronic 
databases PsycINFO, MEDLINE, CINAHL, and Scopus. A search of unpublished literature 
was conducted to address potential publication bias, using Open Grey and ProQuest. 
Reference lists of key review papers were hand searched. Key search terms included (a) 
dementia OR Alzheimer* OR “Lewy body” OR “fronto*temporal”; (b) caregiver* OR carer*; 
(c) anxiety; (d) prevalence preval* OR epidemiol* OR “presence of”, with limits placed for 
English language publications. Sources were searched from the date of database inception 
to December 31st 2017.  
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Eligibility Criteria  
Articles were eligible if the following criteria were met: (a) Participants are unpaid 
adult carers (i.e., families, neighbours, and friends) of a person with dementia; (b) the 
number of participants and current anxiety prevalence rate is reported; (c) anxiety 
prevalence is assessed as the presence of any anxiety disorder using a reliable and valid 
anxiety diagnostic tool OR the presence of a clinical level of anxiety symptoms, as assessed 
using a reliable and valid self-report symptom measure with a clinical cut-off score; (d) the 
study is reported in English. Dementia diagnosis could be based on a formal diagnosis by a 
health professional or report of the non-demented participant (i.e., carer). 
The main focus of this meta-analysis was the current anxiety prevalence rate and 
thus studies that only reported incidence or lifetime (or duration of caregiving) prevalence 
were excluded. Restrictions were not placed on carer demographic details or characteristics 
as this study aimed to assess the prevalence of anxiety across the whole population of 
dementia carers.   
Selection of Studies 
The primary reviewer (LK) conducted the initial search and duplicates were excluded. 
Potentially relevant articles were identified based on title and abstract. Full articles were 
obtained and assessed for eligibility mainly by LK. First, two authors (LK, NK) read randomly 
selected four papers (ten percent of identified articles) and independently completed an 
electronic screening checklist in order to ensure accurate selection of the eligible papers. 
Discrepancies were discussed and resolved, and a third reviewer was available for 
consultation however this was not required. Following this, the first author (LK) completed 
the assessment of eligibility for the remaining full-text articles. 
 Quality Assessment and Risk of Bias 
The quality and risk of bias of included studies was assessed using the Prevalence 
Critical Appraisal Instrument (PCAI) which is designed specifically for assessing prevalence 
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studies25. Whilst other relevant quality assessment tools exist, the PCAI focuses on 
assessing the quality of the study methods that were planned and carried out rather than 
assessing the quality of the written report, which can be misleading26. The PCAI consists of 
ten items regarding the internal and external validity of a study. Each item is rated as either 
‘yes’, ‘no’, or ‘unclear. Furthermore the tool includes a comprehensive usage guide25. 
The items regarding the description of participants and setting and the identification 
of confounding factors and subgroup differences were further defined to ensure consistent 
rating for this study. The item regarding the description of participants and setting was rated 
as ‘adequate (i.e., yes)’ if a study described over half of twelve characteristics reported to be 
potentially important in dementia carer outcomes (age; gender; relationship to carer; 
economic status; ethnicity; education; subjective physical health; use of medication; living 
arrangement; care-recipient level of impairment; hours spent caregiving; months acting as a 
carer) with at least one item to be the number of hours caregiving or the number of months 
acting as a carer20,27,28. The item regarding the identification of confounding factors and 
subgroup differences was rated as ‘adequate (i.e., yes)’ if over half of the above carer 
characteristics were accounted for in the analysis. 
The PCAI does not provide a quantitative quality level for studies. It was decided that 
all items on the tool were of equal importance for this review, therefore a study was defined 
as having a high risk of bias if the total number of ‘yes’ items achieved was less than half. 
Two authors (LK, NK) evaluated the methodological quality of one paper from the final 
dataset in order to ensure accurate understanding of the rating process. Following this, the 
first author (LK) assessed the methodological quality of the remaining nine articles. Articles 
defined as low quality were selected for exclusion in sensitivity analysis.   
Data Extraction 
An electronic form was used to extract study characteristics, participant information, 
prevalence measurement tool characteristics, and prevalence data as per Cochrane 
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guidelines29. Two authors (LK, NK) read a randomly selected paper from the final dataset 
and independently completed an electronic data extraction sheet in order to ensure accurate 
understanding of the coding process. Data extraction was considered reliable as there were 
no discrepancies found between the two reviewers. Following this, the data for the remaining 
nine articles were extracted by the first author (LK). 
Statistical Analysis 
Statistical analyses were performed using Comprehensive Meta-Analysis (CMA) 
software30. The analysis used one-group events and sample size data to calculate a pooled 
prevalence estimate. A random-effects model was selected to pool the data due to expected 
variation in participant characteristics and prevalence measurement tools. The random 
effects model is arguably the most appropriate model as it assumes each study contains its 
own variance as a result of variation in study characteristics31.  
Heterogeneity and Subgroup Analysis 
Heterogeneity was examined visually using a forest plot and the calculation of the I2 
statistic, which shows the percentage of the total variance which can be explained by 
heterogeneity32. Planned sensitivity analysis included the removal of outliers, studies rated 
as having a high risk of bias, and studies which appeared to meet the inclusion criteria but 
contained uncertainty (i.e., the use of a higher than usual symptom cut-off score). Remaining 
heterogeneity was planned to be explored through subgroup analysis using the following 
moderators: (a) prevalence measurement tool type (diagnostic or self-report); (b) specific 
prevalence measurement tool; (c) care-recipient dementia type (only where study sample 
contains a heterogeneous group of care-recipients based on dementia type); (d) country 
development status, defined as the Human Development Index (HDI) category (low; 
medium; high; very high) which was determined based on the study country for the purposes 
of this review33. 
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Potentially relevant moderators using summary data (e.g. duration/hours caregiving) 
were not examined due to potential aggregation bias34. Aggregation bias occurs when 
subgroup analysis or meta-regression is conducted using characteristics of participants 
summarised at the level of the study (e.g., mean duration of caregiving) that are considered 
to be varying substantially within studies29. In addition, considering not all the studies 
reported study characteristics of interest (e.g., only three studies reported mean hours of 
caregiving per day), the quantitative analysis of these moderating factors were not 
performed, but rather summarised in tables.  
Publication Bias 
Publication bias was explored visually using a funnel plot and the ‘trim and fill’ 
method was applied to estimate prevalence after bias had been taken into account 35,36. 
Rosenthal’s Fail-safe N was calculated to estimate the number of missing studies which 
would be required to reduce the p-value to below .0537. 
Results 
Study Selection 
The selection of studies is outlined in Figure 1. The search yielded 768 articles, of 
which 332 were excluded as duplicates, resulting in 436 articles which were screened based 
on title and abstract. Thirty-seven articles were subject to full eligibility screening, resulting in 
a total of ten eligible studies12,38-46. The most common reason for exclusion was due to 
prevalence data not being reported with mean anxiety scores or correlations of anxiety 
scores with other variables being reported instead (See Supplementary Table 1 for the list of 
excluded studies with reasons). Of the ten eligible studies, one study was identified for 
exclusion in sensitivity analysis45. Sansoni et al45 used a higher symptom cut-off score than 
usual for the anxiety measurement tool used meaning that the study may have 
underestimated the prevalence rate compared to studies using a lower cut-off score. 
Furthermore, the study employed a non-typical study design as described below. 
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Study Characteristics 
Participant characteristics 
Participant characteristics are summarised in Table 1. The ten studies comprised a 
total of 918 participants with mean age ranging from 48.7 (SD = 10.1) to 66.7 (SD = 12.6) 
years.  The majority of carer participants were female spouses or adult children of the care-
recipient. Only three studies reported the mean hours spent caregiving39,43,45 and only two 
reported the mean number of caregiving months39,45 though another reported the median 
value43.  
Five of the studies included carers of people with Alzheimer’s dementia only41-45, four 
studies examined a mixed sample of carers including multiple types of dementia12,38-40, and 
one study did not specify details regarding dementia type46. Of the four studies using a 
mixed sample, two reported a majority of Alzheimer’s carers39,40 and the remaining two did 
not specify percentages for dementia type. The country development status for all studies 
was categorised at the HDI level ‘very high’ for all studies apart from Medrano et al43 which 
rated at ‘high’.  
Measurement and design characteristics 
Measurement and design characteristics are summarised in Table 2. The majority of 
studies used self-report symptom measures to determine the prevalence of anxiety with only 
two studies reporting the prevalence based on a diagnostic tool. Of those employing a self-
report symptom measure, four studies used the anxiety subscale from the Hospital Anxiety 
and Depression Scale (HADS)47, three used the state subscale of the State-Trait Anxiety 
Inventory (STAI)48, one used the Spanish version of the Hamilton Anxiety Rating Scale 
(HAM-A)49, and one used the anxiety subscale of the Depression Anxiety Stress Scales 
(DASS)50. Of the two studies using diagnostic tools, one used the Geriatric Mental State 
Schedule interview51 and the other used the Structured Clinical Interview – non patient 
version52. 
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Study design was similar across all included studies. Eight studies employed a cross-
sectional design and one study used a retrospective case-control design which also reported 
current cross-sectional prevalence. Another study used a descriptive repeated measures 
design where the anxiety symptom measure was administered over nine weeks45. The 
authors described the design was chosen to eliminate coincidental bias and as the study 
reported consistent anxiety scores over the nine-week period it was included in this review 
Study Quality and Risk of Bias 
The assessment of study quality and bias using the PCAI is presented in Table 3. 
The quality of included studies varied, with studies achieving between three and seven 
positive items out of a total of ten. Three studies achieved less than five positive items and 
were selected for exclusion in sensitivity analysis43-45. 
Participants and recruitment 
There were no large scale national studies included. Only one study sought a 
participant sample which could be described as representative of the dementia carer 
population as a whole12. All others did not seek representative samples. For example, Coope 
et al38 only included carers of people with mild or moderate dementia and Ervin et al40 only 
included rural carers and excluded those which were predicted to be burdened by 
participating. Several studies limited recruitment based on participant characteristics such as 
gender45, dementia type41-45, or relationship to the care-recipient39. Weaving et al46 only 
recruited carers who accessed support from voluntary services. However, the majority of 
studies used appropriate recruitment methods for their chosen samples based on the PCAI 
guide (e.g., use of random sampling, the full description of how sampling was performed, 
appropriateness of sampling framework)25. 
A sample size calculation was not conducted before initiation of the study by any of 
the included studies. Therefore, it was necessary to calculate the minimum sample size 
required to detect described prevalence rates at a confidence level of 95%53. It was noted 
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that only two studies had used an adequate sample size38,39. Furthermore, several studies 
did not provide an adequate description of participant characteristics neglecting to describe 
at least six important participant characteristics12,38,40,41,43,45. 
Data measurement and analysis  
Only one study was determined to have conducted data analysis with sufficient 
coverage of the sample38, two studies had a high proportion of drop-outs41,45, and all other 
studies did not report the number of participants that declined to participate or dropped-out. 
All included studies used objective and reliable prevalence measurement tools, as doing so 
formed part of the inclusion criteria for this review. All studies were found to use appropriate 
statistical analysis methods. Only one study gave sufficient consideration to confounding 
factors and subgroups/moderators12. Six studies included analysis of some moderating 
factors40,42,43,45,46 though the criteria used to define the moderators was not clear in three of 
those studies41-43,45. Three studies did not give consideration to any moderating factors38,39,44. 
Synthesis of Anxiety Prevalence 
Anxiety prevalence rates ranged from 3.7 percent (95% CI 1.4% to 9.4%, p<0.01) to 
76.5 percent (95% CI 59.5% to 87.8%, p>0.01). In meta-analysis, a pooled prevalence 
estimate of 32.1 percent was achieved (95% CI 20.6% to 46.2%, p=0.01). Visual inspection 
of the forest plot presented in Figure 2 suggested possible heterogeneity between studies 
which was found to be statistically significant (I2=92.9%, p<0.01).  
Publication bias 
Visual inspection of the funnel plot for all included studies was inconclusive (Figure 
3). Duval and Tweedie’s trim and fill method36 imputed one missing study estimating an 
adjusted prevalence rate of 27.64 percent (95% CI 16.73% to 42.07%). Rosenthal’s fail-safe 
N37 calculated 115 missing studies would be required to increase the two-tailed p-value to 
above .05. 
ANXIETY PREVALENCE IN DEMENTIA CARERS                                                              13 
 
Sensitivity analysis 
Sansoni et al45 met several of the criteria for exclusion in sensitivity analysis. Firstly, 
the study was identified on the forest plot as a possible outlier (Figure 2). Secondly, the 
eligibility of Sansoni et al45 contained some uncertainty due to the use of a higher than usual 
symptom cut-off score. Thirdly Sansoni et al45 was rated as having a high risk of bias, 
achieving only three out of ten positive items. Further two studies were excluded in the 
sensitivity analysis based on potential risk of bias. Both Medrano et al43 and Ostojić et al44 
achieved only four out of ten positive items. The sensitivity analysis yielded a reduced 
though comparable pooled prevalence rate of 27.0 percent (95% CI 15.4% to 42.9%, 
p<0.01). Heterogeneity remained statistically significant (I2=94.0%, p<0.01). 
Subgroup analysis 
Subgroup analysis was initially conducted using all included studies. A statistically 
significant difference in prevalence rate between studies grouped by prevalence 
measurement tool type was identified (p<0.01). The pooled prevalence rate as measured by 
a diagnostic tool was 5.6 percent (95% CI 2.7% to 11.3%, p<0.01) with no statistically 
significant heterogeneity between studies (I2=28.2%, p=0.24). The pooled prevalence rate as 
measured by a self-report symptom measure was 42.6 percent (95% CI 30.96% to 55.3%, 
p<0.25) with statistically significant heterogeneity between studies (I2=89.6%, p<0.01). The 
obtained prevalence rates were similar when the subgroup analysis was conducted after 
sensitivity exclusions (diagnostic tool=5.6% prevalence, 95% CI 2.7% to 11.3%, p<0.01; self-
report symptom measure=41.2% prevalence, 95% CI 28.6% to 55.1%, p<0.22). Further 
subgroup analysis using individual self-report measures as subgroups was not conducted 
due to a large variety in the measures used and the small number of studies using each 
measure.   
Subgroup analysis was not conducted using dementia type as there were no studies 
using a sample of carers for a single dementia type, apart from Alzheimer’s dementia. 
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Furthermore, subgroup analysis was not conducted on HDI category due to all but one study 
country being rated as ‘very high’. 
Discussion 
This study synthesized an estimate of the prevalence of anxiety in the dementia carer 
population defined as anxiety diagnoses or a clinically relevant level of symptoms. The 
adjusted prevalence rate following publication bias assessment will not be discussed here as 
it has been suggested that publication bias assessment is not reliable when fewer than 30 
studies are included32.The overall pooled anxiety prevalence rate was 32.1 percent in the 
current study, which is comparable to the pooled estimate of 31.2 percent for the prevalence 
of depression obtained by the recent review conducted by Collins and Kishita54. 
Previous studies reported that the prevalence rate of anxiety disorders in older 
people as measured by diagnostic tools or self-report symptom measures to be 1.2-14 
percent55. The recent meta-analysis on global prevalence of anxiety symptoms among 
carers of stroke survivor estimated the prevalence rate at 21.4 percent56. These suggest that 
anxiety is indeed a prevalent psychological difficulty experienced by informal carers of 
people with dementia. As such anxiety should be afforded as much consideration as 
depression in the carer literature in terms of developing an understanding of moderating and 
mediating factors and also with regards to intervention development and assessment. 
The pooled prevalence rate contained significant heterogeneity across individual 
study prevalence rates in the current study. Excluding Sansoni et al45, Medrano et al43 and 
Ostojić et al44 in sensitivity analysis reduced the prevalence estimate to 27 percent but did 
not reduce heterogeneity. The individual prevalence rates for both Sansoni et al45 and 
Ostojić et al44 were greater than the overall obtained prevalence rate, whilst Medrano et al43 
obtained a lower prevalence rate. The reduction in prevalence was somewhat unexpected 
given that Sansoni et al45 used a higher than usual cut-off score to determine caseness, 
which was expected to result in an underestimation of prevalence. However, it was noted 
that Sansoni et al45 was the only study to include a female only sample. Prior research 
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suggests that female carers tend to spend more time in caregiving and often have to play 
multiple conflicting roles57 resulting in greater psychological distress compared to male 
carers11,58,59. The female gender sample may therefore have resulted in a greater anxiety 
prevalence rate compared to mixed gender samples. 
Diagnostic Tools Versus Self-report Symptom Measures 
Subgroup analysis revealed a statistically significant difference in prevalence as 
measured by diagnostic tools and self-report symptom measures. The pooled prevalence 
rate when a diagnostic tool was used was 5.6 percent and whilst no significant heterogeneity 
was found, it is possible that the small number of studies in the diagnostic tool group (n = 2) 
did not allow for the detection of heterogeneity32. The self-report symptom measure 
prevalence was significantly higher at 42.6 percent with statistically significant heterogeneity 
between studies. Further exploration of heterogeneity was not conducted as subgroup 
analysis was limited by the number and characteristics of included studies. 
These results may appear to suggest that the different measurement tools were 
measuring different constructs and that the prevalence of diagnosable anxiety disorders was 
lower than the prevalence of clinically significant level of symptoms. This is consistent with 
the results of a recent systematic review on studies of diagnostic accuracy that compared a 
self-report screening instrument for anxiety disorders with the diagnosis made by a trained 
clinician60. This recent review60 demonstrated that only limited self-reported measures of 
anxiety such as Generalised Anxiety Disorder Assessment (GAD-7) have good performance 
characteristics and are promising as a case-finding instrument. None of included studies 
used GAD-7 with family carers of people with dementia in the current review. The 
widespread use of self-report measures of anxiety which may lack in diagnostic specificity 
and sensitivity needs further consideration in the future studies. 
It is also important to highlight that when examining the two studies included in the 
diagnostic tool group, it was noted that Coope et al38 did not include carers of people with 
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‘severe’ dementia and carers only needed to be in contact with the care-recipient once per 
week to be included. Furthermore, the Dura et al39 sample had the lowest number of 
caregiving hours compared to the other studies which reported caregiving hours. It is 
possible that the Coope et al38and  Dura et al39 participants engaged in less caregiving for 
people with less severe dementia and both factors postulated to impact on psychological 
difficulties in carers5,61. 
Care-recipient Dementia Type 
The majority of studies included participants caring for a person with Alzheimer’s 
dementia only or used a mixed sample comprising a majority of Alzheimer’s carers. Whilst 
this reflects the prevalence of different types of dementia, it did not allow for the moderating 
impact of care-recipient dementia type on anxiety prevalence to be explored in this meta-
analysis. However, it is possible that prevalence of anxiety is higher or lower in carers of 
people with different types of dementia given the varying challenges associated with different 
dementia illnesses1.  
Country Development Status 
All of the studies included in this meta-analysis included samples from countries 
categorised as very highly developed apart from Medrano et al43 which included a sample 
from a highly developed country based on the HDI category of each country33. It was 
therefore not possible to examine the moderating impact of country development status. The 
lack of studies from less developed countries may reflect a lack of research in these areas 
though it is important to acknowledge that language bias may be a contributing factor as only 
studies reported in English were included. Given that dementia is a global difficulty and that 
there may be a greater demand for informal care in less developed countries, it is important 
that dementia carer research does not neglect the carer population in less developed 
countries62.  
Additional Clinical and Research Implications 
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The current national guideline such as the NICE guideline for dementia care in the 
UK63 states that healthcare professionals need to be aware that carers of people with 
dementia are at an increased risk of depression and that they need to familiarise themselves 
with further guidance on identifying and managing depression. However, the guideline does 
not refer to the heightened risk of anxiety in this population. There is an urgent need for the 
guidelines to be updated so that an equal level of attention is warranted to the 
implementation of assessment and early treatment of anxiety symptoms in family carers. 
It is important for future research to focus on identifying factors which moderate 
anxiety prevalence given the high heterogeneity found in this study. It was not possible to 
explore the impact of potential moderators such as care-recipient dementia type and country 
development status in the current study due the number of studies identified. The current 
literature also highlights that there may be some other potential factors which may have an 
impact on psychological difficulties experienced by carers such as the time spent on 
caregiving, role conflicts (e.g., being mother, employee, and carer), and types of caregiving 
tasks involved (i.e., the level of impairment and independence)57. However, exploration of 
these potential factors is currently not possible due to the limited characteristics of the 
sample reported in primary studies. Further research on moderating factors can help to both 
identify carers who may be more vulnerable to experiencing anxiety and achieve a better 
understanding of potential protective factors. 
Given that this study demonstrated anxiety is a prevalent difficulty for dementia 
carers and that the anxiety prevalence is comparable to that of depression, it would be 
beneficial for future research to also consider common transdiagnostic factors moderating 
the range of difficulties experienced by dementia carers. For example, there is a strong 
evidence that the transdiagonstic factors such as psychological flexibility (the ability to 
engage in constructive, value-oriented actions despite the presence of unpleasant thoughts 
and feelings) plays a critical role in explaining the range of difficulties experienced by various 
populations including chronic pain64, psychosis65, and substance use disorders66. There is 
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now emerging evidence that psychological flexibility predicts both anxiety67 and depression68 
in carers of people with dementia. Indeed, the recent meta-analysis on different types of 
carer interventions demonstrated that Acceptance and Commitment Therapy which targets 
psychological flexibility is efficacious for treating both depression and anxiety in carers of 
people with dementia and that it is particularly beneficial for carers experiencing anxiety 
symptoms69. Should such common factors be identified, it may allow for the development of 
more resource efficient interventions which are beneficial for a variety of dementia carers 
regardless of their primary presenting difficulties.  
Strengths and Limitations 
A strength of this meta-analysis is that it provided an updated pooled estimate of 
anxiety in carers for all types of dementia. The pooled prevalence rate obtained justifies 
focusing future research on understanding underlying factors which may moderate anxiety 
and how interventions may be adapted to address such factors. It also justifies the inclusion 
of anxiety as an outcome measure in dementia carer intervention research. 
An important limitation of this study is the small number of studies included. A total of 
ten studies were included, which was reduced to seven following exclusion of studies with 
high risk of bias in sensitivity analysis. Another limitation is the large amount of statistically 
significant heterogeneity which could not be conclusively explained and thus it was not 
possible to subsequently draw reliable conclusions with regards to moderating factors. This 
highlights the need for more research into the prevalence of anxiety in dementia carer 
populations. 
There are also some methodological limitations to this study. The electronic search 
was limited to English-language articles. The authors did not contact experts in the field for 
identifying additional studies or seeking unpublished data from the identified studies (e.g., 
the authors did not seek data from those that reported on carer mean anxiety levels but did 
not give prevalence data). These may have led to the exclusion of potentially relevant 
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studies. Data extraction and quality rating were mainly conducted by a single author, which 
could have led to reporting bias. In addition, studies that identified people with dementia 
based on a formal diagnosis by a health professional and report of the carer were eligible for 
the current review which could also have had an impact on the prevalence of anxiety. 
Conclusions 
Despite the methodological limitations, this meta-analysis highlighted that anxiety is 
as prevalent as depression in carer of people with dementia and as such warrants a similar 
level of focus in the research literature and clinical practice. Further research into the 
prevalence of anxiety in less typically researched groups of dementia carers (e.g. carers 
residing in less developed countries, carers of people with dementia illnesses other than 
Alzheimer’s dementia) and additional moderating and mediating factors are critical for 
improved access to evidence based treatments. 
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Figure legend 
Figure 1. Systematic literature search flow chart 
Figure 2. Forest plot for meta-analysis of anxiety prevalence 
Figure 3. Publication bias assessment funnel plot for anxiety prevalence studies 
 
Table 1. Characteristics of participants for each study 
Study Country Total 
N 
Mean 
age 
(SD) 
% 
female 
Relationship to care-
recipient (%) 
Mean 
hours 
caregiving 
per day 
(SD) 
Mean 
number of 
months 
caregiving 
(SD) 
Care-recipient dementia type (%) 
Coope et al. 
(1995) 
UK 109 NR 62 Spouse (42); Adult child (39.5); 
Sibling (4.6); Distant 
relative/friend (14.7) 
NR NR Any mild or moderate Dementia (NR) 
Dura et al. 
(1991) 
USA 78 48.74 
(10.11) 
84.6 Adult child (100) 4.61 (4.94) 48.83 
(40.22) 
Alzheimer's  disease (80.77); Multi-
infarct dementia  (3.85); 
Huntingdon's dementia (3.85); 
Parkinson's dementia (7.69); 
Unspecified dementia  (3.85) 
Ervin et al. 
(2015) 
Australia 39 NR 77 Daughter (28); Wife (28); 
Husband (18); Other family 
member/friend (21)  
NR NR Not specified dementia (43); 
Alzheimer's disease (46); Other 
(Parkinson's dementia, Vascular 
dementia, Cerebral amyloidosis) (10) 
García-Alberca 
et al. (2011) 
Spain 125 61.41 
(11.03) 
79.2 Adult child (44); Spouse (41.9); 
Sibling (6.4); Other relative (8) 
NR NR Alzheimer's disease (100) 
García-Alberca 
et al. (2012) 
Spain 80 62.15 
(10.37) 
77.5 Adult child (43.8); Spouse 
(38.8); Sibling (7.4); Other 
relative (10) 
NR NR Alzheimer's disease (100) 
Mahoney et al. 
(2005) 
UK 153 64 
(3.3) 
69.9 Spouse (44.4); Adult child 
(44.4); Friend (4.6) 
NR NR Alzheimer's disease (NR); Dementia 
(NR) 
Medrano et al. 
(2014) 
Dominican 
Republic 
67 61 
(NR) 
84 Adult child (55);  Spouse (15); 
Grandchild (12); Sibling (9); 
Other relative (9) 
NR NR Alzheimer's disease (100) 
Ostojić et al. 
(2014) 
Croatia 30 57.6 73.3 Adult child (63.3); Spouse 
(26.7) 
16.43 (9.93) NR Alzheimer's disease (100) 
Sansoni et al. 
(2004) 
Italy 34 59.21 
(9.62) 
100 Wife (73.53); Sister (1.94); 
Daughter (11.76); Other 
relative (8.82); Friend (2.94) 
19.38 (4.75) 47.76 
(34.08) 
Alzheimer's disease (100) 
Weaving et al. 
(2014) 
UK 203 66.71 
(12.64) 
69.8 Spouse (61.5); Adult child 
(33.5); Other 
relative/friend/partner (5) 
NR NR NR 
 
 
Note. NR = Not reported. 
 
Table 2. Characteristics of measurements and design for each study 
Study Study design Anxiety measurement type and tool Cut-off point/criteria for caseness Prevalence 
Caseness 
% (N) 
Coope et al. (1995) Cross-sectional Diagnostic - GMS-AGECAT Level ≥3  3.67 (4) 
Dura et al. (1991) Retrospective case-
control incl. cross 
sectional data 
Diagnostic - SCID-NP Meets DSM-III-R diagnostic criteria for 
Generalized Anxiety Disorder, Social 
Phobia or Panic Disorder 
7.69 (6) 
Ervin et al. (2015) Cross-sectional Self-report symptom measure - DASS-
21 
≥10 (incl. moderate (10-14); 
severe(15-19); extremely severe 
(≥20)) 
26 (10) 
García-Alberca et al. 
(2011) 
Cross-sectional Self-report symptom measure - STAI-S ≥28 53 (66) 
García-Alberca et al. 
(2012) 
Cross-sectional Self-report symptom measure - STAI-S ≥28 56.6 (45) 
Mahoney et al. 
(2005) 
Cross-sectional Self-report symptom measure - HADS-A ≥11 23.5 (36) 
Medrano et al. 
(2014) 
Cross-sectional Self-report symptom measure - HARS 
Spanish version 
≥6 (incl. mild 6-14; moderate/severe 
≥15) 
19 (13) 
Ostojić et al. (2014) Cross-sectional Self-report symptom measure – HADS-
A Croatian version 
≥11 46.7 (14) 
Sansoni et al. (2004) Descriptive 
correlational 
repeated measures 
Self-report symptom measure - STAI-S >40 76.47 (26) 
Weaving et al. 
(2014) 
Cross-sectional Self-report symptom measure - HADS ≥11 49.2 (100) 
Note. NR = Not reported; GMS-AGECAT = Geriatric Mental State Schedule interview - Automated Geriatric Examination for Computer Assisted 
Taxonomy; SCID-NP = Structured Clinical Interview - non-patient version; DASS-21 = Depression Anxiety Stress Scales; STAI-S = State-Trait 
Anxiety  
 
Table 3. Assessment of quality and risk of bias using the Prevalence Critical Appraisal Instrument for each study 
Study 
Coope et 
al. (1995) 
Dura et 
al. (1991) 
Ervin et 
al. (2015) 
García-
Alberca 
et al. 
(2011) 
García-
Alberca 
et al. 
(2012) 
Mahoney 
et al. 
(2005) 
Medrano 
et al. 
(2014) 
Ostojić et 
al. (2014) 
Sansoni 
et al. 
(2004) 
Weaving 
et al. 
(2014) 
Item 1: Sample representative of 
target population? 
No No No No No Yes No No No No 
Item 2: Appropriate recruitment 
method? 
Yes Yes Yes Yes Yes Yes No Unclear Yes Yes 
Item 3: Adequate sample size? 
 
Yes Yes No No No No No No No No 
Item 4: Detailed description of 
participants and setting? 
No Yes No Yes No No No Yes No Yes 
Item 5: Data analysis conducted 
with sufficient coverage of sample? 
Yes Unclear Unclear Unclear No Unclear Unclear Unclear No Unclear 
Item 6: Objective and standard 
measurement criteria used? 
Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 
Item 7: Reliable measurement 
used? 
 
Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 
Item 8: Appropriate statistical 
analysis? 
Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 
Item 9: Confounding 
factors/subgroups/differences 
identified and accounted for? 
No No No* No* No* Yes No* No No* No* 
Item 10: Subpopulations identified 
using objective criteria 
N/A N/A Yes Unclear Yes Yes Unclear N/A Unclear Yes 
Total number of 'Yes' items 
 
6 6 5 5 5 7 3 4 4 6 
Note. *Some factors/subgroups/differences identified and accounted for, but below level sufficient to rate as ‘yes’; N/A = Not applicable. 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1 Systematic literature search flow chart 
 
Systematic literature search: 
(N = 768) 
 
 Scopus: 220 
 PsycINFO: 201 
 Medline: 184 
 CINAHL: 131  
Exclusion of duplicates  
(n = 332) 
Potentially relevant articles screened 
on title or abstract (n = 436) 
Articles eligible for inclusion (n = 10) 
Exclusion of articles not meeting 
full inclusion criteria (n = 27) 
Reasons for exclusion: 
 Does not report prevalence 
(n = 11) 
 Valid anxiety measure not 
used (n = 4) 
 Appropriate cut-off scores 
not used (n = 2) 
 Reports incidence only (n = 
2) 
 Duplicate participant sample 
(n = 2) 
 Non primary study (n = 3) 
 Reports prevalence over 
duration of caregiving (n = 1) 
 Reports anxiety about getting 
dementia only (n = 1) 
 Thesis unable to obtain a 
copy (n = 1) 
 
Articles selected for full eligibility 
assessment (n = 37) 
ProQuest: 27 
Open Grey: 0 
  
Hand searching: 5 
 
  
 
 
 
 
 
 
Figure 2 Forest plot for meta-analysis of anxiety prevalence 
 
Study name Statistics for each study Event rate and 95% CI
Event Lower Upper 
rate limit limit p-Value
Coope et al. (1995) 0.037 0.014 0.094 0.000
Dura et al. (1991) 0.077 0.035 0.161 0.000
Ervin et al. (2015) 0.256 0.144 0.414 0.004
García-Alberca et al. (2011) 0.528 0.441 0.614 0.531
García-Alberca et al. (2012) 0.563 0.453 0.667 0.265
Mahoney et al. (2005) 0.235 0.175 0.309 0.000
Medrano et al. (2014) 0.194 0.116 0.306 0.000
Ostojic et al. (2014) 0.467 0.299 0.642 0.715
Sansoni et al (2004) 0.765 0.595 0.878 0.004
Weaving et al. (2014) 0.493 0.424 0.561 0.833
0.321 0.206 0.462 0.014
-1.00 -0.50 0.00 0.50 1.00
Favours A Favours B
Meta Analysis
Meta Analysis
  
 
 
 
 
 
 
Figure 3 Publication bias assessment funnel plot for anxiety prevalence studies 
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